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LONG-TERM GOAL

To develop and enhance international collaboration in the area of coastal sediment transport processes.

SCIENTIFIC OBJECTIVES

The primary objectives of our collaboration are to further the theoretical and experimental
investigations of the smaller-scale physical processes which must be incorporated in the development
of a local model for sand transport and morphological evolution in coastal regions, including bedform
prediction, local boundary layer hydrodynamics and a description of sediment dynamics covering the
region from the immobile seabed to the overlying dilute suspension, incorporating both bedload and
suspended load modes of sand transport.

APPROACH

We are integrating our various individual skills through a co-ordinated program of process evaluation,
development, and validation. Process and model evaluation/development is being accomplished by
building upon existing theories and models and by utilizing the comprehensive data sets that have
already been obtained in large scale laboratories and field experiments (e.g. SANDY DUCK, the EC
MAST programme) or have been undertaken with NICOP assistance (SISTEX99 in Hannover,
Germany, Percolation experiments in Brisbane,  and the Novosibirsk field campaign).
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A new instrument has been built to measure sand transport in the bedload layer (a few mm). It consists
of two small Conductivity Concentration Meters (CCMs), a stepper motor to move the CCMs up and
down, and an encoder that reads the vertical distance. The CCM-system was installed in a cannister
that was buried under the sand bed. Concentration measurements are based on the conductivity of the
sand water mixture. A cross-correlation technique will be used to determine the grain velocities.

Measurements of suspended sediment concentration, pressure and near bed flow velocities were also
made using a) the UF Littoral Sedimentation Process System (previously used at Sandy Duck), and b)
the TRIDISMA prototype instrument. This combination of instrumentation has allowed the processes
of sand re-suspension over sand beds of well known characteristics to be examined in considerable
detail. Regular (monochromatic), groupy and real (Sandy Duck) waves were run repeatedly and
excellent measurements of suspension (figure 3) and bedforms obtained.

Figure 3 (from top right clockwise) a) suspended sand concentration (red > 0.1 g/l,
blue < 0.0001 g/l), b) current speeds due to wave group, c) wave-average concentration

time series, d) wave-average concentration profiles

B. Using UEA’s Acoustic Backscatter System (ABS) to measure sediment concentrations within 0.01
m of the sand bed, a clear effect of seepage into the seabed was obtained. Figure 4 shows changes in
the near-bed concentration over sequential 5-minute periods with the seepage switched on and off.
Experiments were also conducted by visiting students from Delft Technical University and University





K.P. Black and C.E. Vincent. Sediment suspension under shoaling waves: high-resolution field
measurements and numerical models. (submitted to Coastal Engineering)

Ribberink, J.S., C.M. Dohmen-Janssen, D.M. Hanes, S.R. McLean, J.A. Taylor and C. Vincent (1999)
Near-bed sand transport mechanisms under waves: large-scale flume experiments. Accepted for
27th Int. Conf. on Coast. Eng.(ICCE 2000), ASCE, Sydney.

COLLABORATION

Dates Personnel Activity
1 Nov – 12 Dec
1998

Charlotte Obrai and Dr Mike Webb (UEA) to
work with Dr Peter Nielsen (Brisbane)

Measurements of suspended
sediment concentration during
percolation

10 – 24 Nov
1998

Wael Hassan (UT) to UCSB to work with Dr
Steve McLean

processing of sheet flow data,
measured in the large oscillating
water tunnel.

Jan – May 1999 Peggy Oliva (U Paris), Mark Caljouw and
Michiel van Goor (Delft Univ  of Tech) to
Brisbane to work with Dr Peter Nielsen

Studies of bedforms on ventilated/
unventilated beaches. Formation of
scarps on beaches

2 – 7 March
1999

Dr Steve McLean (UCSB) to UT to work with
Marjolein Dohmen-Janssen and Dr Jan
Ribberink

preparation UT/UCSB-
contribution to SISTEX99

4 – 5 March
1999

Dr Jan Ribberink and Marjolein Dohmen-
Janssen (UT), Dr Steve McLean (UCSB), Dr
Dan Hanes (UF), Dr Jon Taylor (UEA), Gert
Klopman (AFR), Allistair Arnott (Uedin):
visit to Hannover

kick-off meeting SISTEX99 /
confer with Franzius Institute (Dr
Andreas Matheja) and GWK (Dr
Joachim Grune)

19 Apr – 24
May 1999

Dr Steve McLean (UCSB) to UT to work with
Marjolein Dohmen-Janssen and Dr Jan
Ribberink

preparation UT/UCSB-
contribution to SISTEX99 and
extending processing software

May –
September 1999

Jan Ribberink, Marjolein Dohmen-Janssen,
Marieke Vuurboom (UT), Steve McLean, Tim
Maddux (USCB), Dan Hanes, Vadim
Alymov, Beth Cranston, Yeon Sihk Chang
(UF), Chris Vincent, Jon Taylor, Charlie
Obhrai (UEA), Gert Klopman (AFR), Theo
Westgeest (DUT), Peter Thorne (POL), Leo
van Rijn, Bart Grasmeijer (UU)

SISTEX99 at the Grosse Wellen
Kanal, Hannover

4 Sept 1999 Dr Jan Ribberink and Marjolein Dohmen-
Janssen (UT), Dr Dan Hanes and Yeon Sihk
Chang (UF), Dr Chris Vincent (UEA), Dr
Steve McLean and Tim Maddux (UCSB), Dr
Alex Khabadov and  (IWEP)

Workshop and Progress Meeting
Genova



FUTURE COLLABORATIONS

− Collaborations with different partners of SISTEX99 (UT, UCSB, UF, UEA, DUT) on processing,
analysis and intercomparison of the data, including visit of Marjolein Dohmen-Janssen to UCSB
and to UF, and a SISTEX99-workshop (April 2000).

− UF (Dan Hanes) will be collaboration with UT on sheet flow modeling.
− Participation of NICOP partners in the EC MAST project SEDMOC workshop (Trondheim, April

2000).


